Effects of beta-D-xyloside on differentiation of the respiratory epithelium in the fetal mouse lung.
Differentiation of respiratory endings in the fetal lung appears to be controlled by its surrounding mesodermal capsule. The capsule may exert its influence by controlling the composition of the epithelial basal lamina or of the extended extracellular matrix that is deposited during the period when alveolar sacs are formed. As a first step in testing this hypothesis, the effects of the drug, rho-nitrophenyl-beta-D- xylopyranoside (beta-xyloside), an inhibitor of proteoglycan synthesis, and its inactive alpha anomer (alpha-xyloside) were examined. Lung primordia from mice at 16 days of gestation were tested for inhibition of morphological and functional differentiation as a result of drug treatment. Pseudoglandular lung epithelium did not form respiratory endings, contained fewer specialized cells, and accumulated little additional surfactant when treated with beta-xyloside but developed normally when treated with alpha-xyloside or grown in control medium. The results are interpreted to suggest that deposition of an extracellular matrix rich in proteoglycan is required to support maturation of the respiratory epithelium.